introduction
etching mechanism in aqueous KOH. Bean and Runyan [10] found that the slow etch rate in the (111) direction is a consequence of the diamond lattice structure because the (111) plane is a double layer bound together by more atomic bonds than other planes.
Glembocki et al. proposed an electrochemical reaction mechanism
that exists in the rate determining step for KOH etching [9] [10] .
A compromise model was proposed by Seidel et al. in 1990 assuming that electrochemical reactions dominate during etching and that anisotropic etching was caused by the orientationdependent number of dangling bonds available per surface area.
The (100) Si surface etches faster than the (111) because the free surface of (100) Si is attacked by one OH -per Si atom, whereas the (111) Si surface is attacked by two OH -per Si atoms. Although the mechanisms are not clear, it is known that electrochemical reactions play an important role in this process [9] . Hence, etching of single crystal silicon in aqueous KOH is of both technological and fundamental importance. There are many process parameters that can be varied during the etching process. The composition employed in this study was a mixture of Hydrofluoric, Nitric, Sulfuric and Phosphoric acids in the ratios of 1:6:1:2 was chosen for an optimization process to this study. Silicon wafer thickness measurement was done on the MTI Proforma 300SA using MTI's exclusive Push/Pull™ capacitance technology. Automated scans across the complete wafer surface mapping of their thickness before and after etching for constant time was chosen in this study.
results and discussion silicon Etching
The chemistry most commonly used for isotropic wet etching of silicon is a combination of nitric acid and hydrofluoric acid. It is very often referred to as the HNA system (HF:Nitric:Acetic) with Acetic acid is added as a buffer for wet bench application. The nitric acid acts as an oxidizer to convert the surface into silicon dioxide and then the HF etches (dissolves) the oxide. The reaction proceeds as shown below and has been well documented in the literature [11] .
Although the above equations are quite simple, the actual etch rates of silicon are dependent upon the ratios of the chemicals in the mixture and also upon many processing parameters [12] . A 
Anisotropic silicon Etching
Strong alkaline substances (pH > 12) such as aqueous KOHsolutions to etch Si, so that
Since the bonding energy of Si atoms is different for each crystal 
isotropic Etching of silicon and sio 2
The following chemical reactions summarize the basic etch mechanism for isotropic silicon etching using HF/HNO 3 etching mixture:
(1) NO 2 formation: 
Conclusion
There are many wet-chemical etch recipes known for etching silicon. These processes are used for a variety of applications including micromachining, cleaning, and defect delineation.
The detailed behaviour and rate of the etchant will vary between laboratory environments and exact processes. 
